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Overview
ÅWhat is TOAD

ÅWhat are our goals for this test beam

ÅStatusand recent progress

ÅNext steps
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TOAD
ÅTest-stand of an Overpressure Argon Detector (TOAD) will operate in the MCentertertiary beam 
at FNAL this beam year (22-23)
ÅLow energy hadron beam

ÅWhere LArIATcurrently is

ÅPreviously based at RHUL

3



TOAD
ÅA full slice of the detector will be tested,with one outer 
readout chamber (OROC) taken fromALICE

ÅLargely based on the detector used in the 
2018HPgTPCbeam test at CERN, but with 
someimportant improvements
ÅNow largely based on charge readout rather than a light 

readout system
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TOAD Vessel and HPgTPC
ÅTOAD uses a ~1m3 pressure vessel which operates at 5 bar.

ÅTOAD will use an Ar-CH4 gas mixture, with molar ratio 96:4 
There may be an opportunity to test other gas mixtures 
during the beam year.

Å/ƘŀǊƎŜŘ ǇŀǊǘƛŎƭŜ ŜƴǘŜǊǎ ǘƘŜ ŎƘŀƳōŜǊ Ҧioniseselectrons 
inǘƘŜ Ǝŀǎ Ҧdrift towards the endplatesҦ aǳƭǘƛ-Wire 
Proportional Chambers (MWPCs)Ҧ initiate avalanches 
at anode wiresҦ ƛƴŘǳŎŜŘ ƻƴǘƻ ŎŀǘƘƻŘŜ ǇŀŘǎ

ÅOROC consists of MWPCs and cathode pad planes,the 
signal on the pad plane is digitisedand read out via new 
electronics.

ÅPotential to test light readout system
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New Readout Electronics
ÅFrontend Cards (FECs) host 2 ALICE SAMPA ASICS -

retrieve and digitize signals from the OROC.

ÅAggregator cards ςFPGA based - will perform the 
first level aggregation and buffering for FECs

ÅTiming, Interface and Power Cards (TIPs) - FPGA 
based - will aggregatefurther, control the system 
and provide timing information

ÅOff the shelfnetworkservers and switcheswhich 
will run the dunedaqsoftware

ÅTOAD: ~10k channelsfrom OROC,156x FECs, 3x 
Aggregators,1xTIP

ÅWill scale to the full ND-GAr
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Goals of the test beam
ÅDemonstrate long term operation of the ALICE readout chambers and new readout electronics 
at high pressure for a prolonged period of time.

ÅShow track reconstruction with the new readout and electronics setup.

ÅCollect data for low energy hadron interactions and use for modelling of cross section 
constraints
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Status
ÅVessel arrived at FNAL on 11th Oct

ÅThere has been a large effort to reassemble to vessel, TPC and electronics.

ÅContainer unloadedand transported to DAB
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Status
ÅVessel reassembled at DAB, where it will remain until we transport 
it to FTBF in late Nov/early Dec

ÅTwo FECs have been fit into the OROC
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